prie coe COPY o AD @

Ao e

SE-90-04

MANUFACTURING GUIDE
FOR
ELASTOMERIC SEALS

AD-A227 511

Frank B. Testroet

Rock Island Arsenal

Rock island, lllinois 61299-5000 DT l C

27 December 1989 M ELECTE
®, 007051390

Final technical report for MMT Project 6828030, & E
“Manvufacturing Guide for Elastomeric Seals.” ‘ éo

Avoilable for public release; distribution is unlimited.

SCIENCE AND ENGINEERING DIRECTORATE
ROCK ISLAND ARSENAL
ROCK ISLAND, ILLINOIS 61299-5000

90 {o naa 034

__




DISCLAIMER -

The citation of specific products or the use of trade names or manufacturer’s names does not
constitute an endorsement or approval by the Department of Army.




Unclassified
‘CURITY CLASSIFICATION OF THIS PAGE

REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

a. REPORT SECURITY CLASSIFICATION
Unclassified

1b RESTRICTIVE MARKINGS

a. SECURITY CLASSIFICATION AUTHORITY

3 DISTRIBUTION/AVAILABILITY OF REPORT
Available for public release; distribution

b. DECLASSIFICATION / DOWNGRADING SCHEDULE

is unlimited.

. PERFORMING ORGANIZATION REPORT NUMBER(S)
SE-90-04

5. MONITORING ORGANIZATION REPORT NUMBER(S)

6b. OFFICE SYMBOL
(If applicable)

SMCRI-SEM-T

a. NAME OF PERFORMING ORGANIZATION
:ience & Engineering Directoratg
ck Island Arsenal

7a. NAME OF MONITCRING ORGANIZATION

¢. ADDRESS (City, State, and ZIP Code)

sck Island, IL 61299-5000

7b. ADDRESS (City, State, and ZiP Code)

8b. OFFICE SYMBOL
(If applicable)

a. NAME OF FUNDING /SPONSORING
ORGANIZATION

9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER

<. ADDRESS (City, State, and ZiP Code)

10. SOURCE OF FUNDING NUMBERS

PROGRAM PROJECT TASK WORK UNIT
ELEMENT NO. | NO. NO. ACCESSION NO.
PAA3297 6828030

1. TITLE (Include Security Classification)

Manufacturing Guide for Elastomeric Seals

2. PERSONAL AUTHOR(S)

Testroet, Frank B.
3a TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) }'S. PAGE COUNT
Final FROM TO 89 Dec 27 42

6. SUPPLEMENTARY NOTATION Tpe cjtation of specific products or the use of trade names or
anufacturer's names does not constitute an endorsement or approval by the Department of Army

7. COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP SUB-GROUP Elastomers Injection Molding

11 10 Seal Rubber

11 09’ Back—-up Ring

9. ABSTRACT (Continue on reverse if necessary and identify by block number)
-+ Elastomeric seals used in gun mounts have a hard to achieve combination of properties,

so acceptable seals are difficult to procure and few sources are available.
two rubber formulations were developed, each for a different hydraulic oil,
intention of providing the manufacturing data to U.S. Government activities

vendors.

Therefore,
with the
and potential

As in-house Army fabrication capability is needed for the seal kit for the M140
gun mount, polytetrafluorocethylene (PTFE) tubes and cloth+filled phenolic sheet were

procured for backlup rings in the kit.

Subsequent gymnastication demonstrated Rock

Island Arsenal has the capability of fabricating all the seals in the kit according to

the technical data.

(continued)

'0. DISTRIBUTION / AVAILABILITY OF ABSTRACT
O uncLassisieouNLMiTeED [T SAME AS RPT

J oTIC USERS

21. ABSTRACT SECURITY CLASSIFICATION
Unclassified

2a. NAME OF RESPONSIBLE INDIVIDUAL
Richard Kalkan, Jr.

22¢. OFFICE SYMBOL
SMCRI-SEM-T

22b TELEPHONE (Include Area Code)
(309) 782-7873

O Form 1473, JUN 86

Previous editions are obsolete.

SECURITY CLASSIFICATION OFf THIS PAGE

i




.

1Y. ABSTRACT (continued)

[N
=~ For improved producibility and storage and lower cost, nylon~filled phenolic
and polyester thermoplastic back-up rings were fabricated to replace the phenolic
and PTFE, respectively./ The results to date are inconclusive.

o YR
~ T ) ! .

ii




TABLE OF CONTENTS

DD FORM 1473.
TABLE OF CONTENTS .
LIST OF FIGURES .
LIST OF TABLES.
INTRODUCTION.
ELASTOMERIC SEALS .
M140 SEAL KIT .
M14¢ POLYTETRAFLUORETHYLENE (PTFE) BACK-UP RINGS .
M14¢ REINFORCED PHENOLIC BACK-UP RING.
M14¢ GYMNASTICATION.
REPLACEMENT OF PTFE FOR THE M140 BACK-UP RING.
CONCLUSIONS .

RECOMMENDATIONS .

. Accession For \

PAGE

iii

vii

21
21
32

32

NTIS GRA&I

DTIC TAB g
Unannounced 0
Justification |

By.

Distribution/ :

Availability Codes

Avail and/or
Dist Special

Al

iii




This page intentionally left blank.

iv




12

13

14

LIST OF FIGURES
TITLE

M146 Gun Mount
Drawing 8728296 Ring, Quad
Drawing 7044081 T-Ring
Drawing 70440683 T-Ring
Drawing 8448928 Face Seal
Drawing 8448921 Face Seal

Drawing 8449265 Seal

Two Back-Up Rings (white) for the

Elastomeric Seal (black)

The Four Types of Back up rings for the

Six Elastomeric Seals of the
Weapon Firing Report, Serial
Weapon Firing Report, Serial
Weapon Firing Report, Serial
Weapon Firing Report, Serial

Weapon Firing Report, Serial

M140 Gun Mount

Number

Number

Number

Number

Number

12306

12307

12368

12309

12310

PAGE

10
11
12
13
14
15

17

19

22
23
24

26




This page 1intentionally left blank.

vi




Table

LIST OF TABLES

Title

Physical Property Requirementg of Grade
SB715A,E3F22,2,2;2,24Z4 Per Drawing 8689822

Compound Formulations

Page

4

Comparison of Physical Properties of Compounds 5

Mixed in Laboratory Vs. Rubber Shop
Comparigson of Valox 328 With PTFE

Inspection of Valox 325 Back-up Ring 8440266
Inspection of Valox 328 Back-up Ring 8448022
Inspection of Valox 325 Back-up Ring 84480190

Inspection of Valox 328 Back-up Ring 8448018

vii

27

28

29

30

31




This page intentionally left blank.

viii




MANUFACTURING GUIDE FOR ELASTOMERIC SEALS

INTRODUCTION:

One of the objectives of this effort was to increase competition for
purchasing elastomeric seals for Army weapons gystems where acceptable seals
were available from only one or a few vendors and were difficult to fabricate.
Manufacturing data from tested formulations would be provided for vendors or
U.S. Government activities. This work was also directed toward establisghing
Army in-house capability of manufacturing seal kits for the M140 Gun Mount.
These kits conzist of six elagtomeric seals, four polytetrafluorethylene
(PTFE) back-up rings and one cloth-filled phenolic ring. Such an in-house
capability would assure a ready source of supply for seal kits to be installed
in M140 and other gun mounte manufactured at Rock Island Argenal.

ELASTOMERIC SEALS:

Elastomeric geal drawings were gurveyed to determine the most needed seal
materials for Army weapon gystems. Drawing 8680822 was found to provide a
suttable material call-out for use in many weapon gystems where MIL-H-6083
hydraulic oil is used, especially for the MI78 Gun Mount. The requirements of
that drawing, with the exception of substituting MIL-H-4617¢ hydraulic oil for
MIL-H-6083, were required for the geals for the M148¢ Gun Mount.

Drawing 8689822 cites "Material: Rubber, Synthetic, Grade
SB715A,E3F,2,2.2,2,24,2,, Specification MIL-R-3865 and MIL-STD-417. The 2
suffix requirements are defined ag follows:

Z:: Original Elongation - 150 percent minimum;

Z3: @ - 15 percent volume change after 70 hours immersion in MIL-H-6083
at 275 deg. F.;

Zs: No evidence of corrosion or adhesgion against steel when tegted per
MIL-P-5576;

Z4: TR1® value of -5] deg. F., or colder when tested at 50 percent
elongation per ASTM Wi329. Material shall meet TR10 value of -51 deg. F. or
colder after 70 hours heat soak in hydraulic fluid conforming to MIL-H-6@83 at
70 deg. C. (158 deg. F.};

Ze: Modulus at 100 percent elongation of 700 psi{ minimum, when tested per
ASTM D412;

2e¢: Compresaion get after 76 hours at 212 deg. F. per ASTM D395, Method B
performed on buttons - 23 percent maximum. The complete set of requiremente
for Grade SB71SA,E;F;2,2:25;Z2,2424 are presented in Table 1.

Examination reveals this combination of requirements, e.g., high modulus,
low compression met, resistance to embrittlement at low temperature, good low
temperature retraction before and after being goaked i1n hot hydraulic o1l,
reasigtance to petroleum o1l at 275 deg. F. and corrosion registance to steel
18 severe and difficult to achieve by uging "off-the-shelf” nitrile geal
compound. Individually, any of the requirements is not too difficult to meet,
even though 1t approaches the best attainable. However, when compounding to
reach a beat attainable property for any one requirement, other properties are
gacrificed, so judicial compromises must be made to attain the desired
combination.




TABLE 1

PHYSICAL PROPERTY REQUIREMENTS OF
GRADE SB718A,E4F,2,2;72,2,24,2¢ PER DRAWING 8689822¢%

PROPERTY REQUIREMENTS

A8 received sample:
(ASTM D 412 Method A)

Tensile strength, psi. 1500 min.
(Al) After 76 hrs. @ 212 deg. F. in air, ASTM D 573. '

Tensile change, %. -20 max.

Elongation change, %. -48 max.

Hardness change, Shore A points. +15 max.

(E3) After 70 hrs. @ 212 deg. F. in ASTM #3 oil, ASTM D 471.

Tensile change, %. -45 max.
Elongation change, %. ~48 max.
Hardness change, Shore A points. -10 to
Volume change, X. ® to + 28
(F2) Brittleness, deg. F., ASTM D 746, para 1.1, Note 1. -67
ASTM D 2137, para 3.2.1, Method A. No failure
{Z1) Elongation, X%. 156 min.
Hardness, Shore A, ASTM D 212486. 76 + 8
Temperature retraction, (TR16), deg. F. ASTM D 1326. -81 or below
(Z2) After 70 hrs. @ 278 deg. F. in MIL-H-6083 oilx. ASTM D 471.
Volume change, X. # to + 18
(23) Corrosion on steel, MIL-P-8316C. No indication
permitted
(24) After 76 hre. @ 158 de¢. F. in MIL-H-6083 oil.+#
Temperature retraction (TR18), deg. F. -81 or below
(25) Modulus @ 160X Elongation, psi. 766 min.

(26) After 70 hras. @ 212 deg. F. in air, ASTM D 395 Method B.
Compression set, X. 23 max.

% Other systems, e.g§., the M140 Gun Mount, require substitution of MIL-H-46170
hydraulic oil.




Two nitrile rubber based compounds were developed to meet the call-out;
one compound, N221, is intended for use with MIL-H-6883 hydraulic oil and the
other, N220-1, for use with MIL-H-46170 (Table 2).

Thege compounds were mixed on a 2-roll laboratory mill measuring 6 X 12
inches. The same compounds were then mixed on a 30 X 12 inch mill used for
production purposes to determine if there were any substantial differences in
propertiea, especially stress-strain properties, between laboratory and shop
mixed batches. Difference in the asize of the rolls affects the mixing of the
compounding ingredients into the rubber, mainly because larger rolls produce a
diftferent shearing action in the mix of rubber than do rolls of smaller
diameter, )

The following mixing procedure was followed in both the laboratory and
ghop:

1. Pass rubber through tight rolls without banding, three times. Do each
rubber of the blend sgeparately.

2. Then band both base rubbers in the formula on the slow roll of a tight
cold mill. Make two 3/4 cuta from each side after 1 minute to blend the
rubbers. Continue to run the banded rubber for 2 more minutes.

3. Add stearic acid, zinc oxide and Maglite D together evenly across the
mill. Then add Vanax A, Methyl Ethyl Tuads, Durax and Age Rites. Make
additions slowly without cutting the rubber until all the ingredients are
incorporated. Then make three 3/4 cuts from each side.

4. Add half of the carbon black and half of the plasticizer evenly across
the mill without cutting. When this portion of black and plasticizer is
completely mixed into the rubber, open the mill to maintain a small nip. Make
three 3/4 cuts from each end. Add remaining black and plasticizer evenly
across the mill. When all black and plasticizer is added, make three 3/4 cuts
from end to end. Cut from mill and roll the rubber.

5. Pass the rolled rudbber endwise through the rolls six times.
6. Weigh and record weight of batch.
7. Sheet out and cool on bench top.

Only fresh elastomers and curatives stored less than 6 months after
receipt were used.

Standard 6 X 6 X 6.080 inch test pads were cured 38 minutes at 387 deg.
F. in a steam heated press, and 9.808 inch thick compression set buttons were
cured 48 minutes at 307 deg. F. in an electrically heated press.

Table 3 presents data for comparigon of properties of both compounds N221
and N220-1 between those mixed and cured in the laboratory and those mixed and
cured in the production rubber shop. These data show that both compounds,
whether mixed in the laboratory or in the production facility, meet the
physical property requirements of the specified grade. However, the modulus
wag measured to be lower with both compounds when mixed in the shop. Compound
¥221 also displayed somewhat lower tensile atrength in the shop mixed batch as
compared with the laboratory mix.




COMPOUNDING INGREDIENTS

Chemigum N917 (rubber)
Paracril B (rubber)

Natsyn 2200

Zinc Oxide

Stearic Acid

Age Rite Resin D

Age Rite Superflex

Philblack N884 (carbon black)
Philblack N774 (carbon black)
Maglite D

Vanax A

Methyl Ethyl Tuada

Durax

Plasticizer TPHOB
Plasticizer DOS

Plasticizer TPOS

TOTAL

TABLE 2
COMPOUND FORMULATIONS

PARTS BY WEIGHT
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M140 SEAL KIT:

Figure 1 shows a cut away of the Mi40 gun mount with the rubber seals and
rings and plastic seals that make up the kit.

Elastomeric Seals:

Six single cavity steel mold was fabricated for compression molding the
gix seals required for the Ml148 gun mounts. Pertinent drawings for these
seals are 8728206, 7044081, 7044083, 8448920, 8448021 and 8449265. These seal
drawings are shown in Figures 2 through 7, respectively.

M140 Polytetrafluorthylene (PTFE) Back-up Rings:

The seal kit for the M149 gun mount also requires four different sizes of
PTFE back-up rings (8448919, 8449266, 8448922 and 8448915) for the elastomeric
seals. Figure 8 shows the role of the back-up rings (white) with the matching
elastomeric gseal (black). Figure 9 shows all the matching combinationg; one
back-up ring is used for three different sealg. These pictured back-up rings
are propoged replacementg for the PTFE and are discussed later. The PTFE
back-up rings are manufactured by machining them from PTFE tube stock, carbon
tilled (amorphoug) 20-25 percent by weight, graphite filled (amorphous) 9-5
percent by weight. Appropriate sizes of tube s2tock of this PTFE materjal were
procured and processes were developed to turn outside and inside diameter
gimultaneously, cut off and debur. A cutting fixture waz fabricated to slit
the rings, as appropriate, at a 18 degree angle acarf.

Back-up rings machined from the PTFE tube gtock were measured by SMCRI-QA
and were found to meet the dimensional requirements and were conazidered
acceptable for use.

Mi40 Reinforced Phenolic Back-up Rings:

One cloth reinforced phenolic back-up ring (7044082) is also required for
the M140 Gun Mount Kit. A blanking die was fabricated to blank out the
outeide and inside diameters simultaneously, and a matching die was made to
geparate the ring as required. The cloth reinforced phenolic sheet stock was
conditioned for 24 hours at 58 ¢+ 4 percent relative humidity at 73 + 2 deg. F.
prior to being cut. These back-up ringes were found dimeneionally acceptable.

Pagt experience has revealed that the hydroscopic nature of the cloth-
filled phenolic rings presents a problem as the rings change dimensions
depending on the relative humidity where these back-up rings are stored or
handled during assembly. 1Installation of the water swollen rings becomes
difficult or impossible. Therefore, nylon reinforced phenolic sheets, which
are less hydrosgcopic, were procured for testing to ascertain the feasibility
of uging it as a replacement for the cloth-filled phenolic. It was intended
to use the game blanking die that was previously made to cut back-up rings
from the nylon filled phenolic material.

Acceptable back-up rings could not be die cut from the nylon reinforced
phenolic sheet as excessing layers of nylon produced too rigid of a gheet.
Edges were frayed during the blanking process, and parts meeting the
dimensional requirements could not be produced.
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8728206

8448921
8448922

7044083
8448015

8448920
8448919

7044081

8449265
8449266

KEYS TO FIGURE 1

Rubber Ring

Rubber Face Seal
Plastic Ring

Rubber Ring
Plastic Ring

Rubber Face Seal
Plastic Ring

Rubber Ring

Rubber Seal
Plastic Ring
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M140 Gymnastication:

The six rubber seals for the M140 Gun Mount molded from compound N220-1
were installed along with attendant commercial PTFE and cloth-filled phenolic
back-up rings in an M140 Gun Mount that was exercised on a powder
gymnasticator at RIA. No problems were encountered with installing the
elagtomeric seals in the M140 Gun Mounts. The gseals were mounted in five gun
mounts, and the changes in ounces were 11, 11 1/4, 11 374, 12 and 12 1/2.
Allowable 011 leakage was a maximum of 40 drops.

Gun mounts serial numbere 12387 and 12309 exceeded that limit.
Disassembly and inspection of the seal gzystems revealed ‘that the phenolice
ringe displayed exceagive gaps which wae attributed to the excessive leakage.
The "Weapon Firing Reports” for these gun mountz are provided in Figures 10
through 14.

Replacement of PTFE for the M14¢ Back-up Rings:

Current practice to fabricate the PTFE back-up rings by machining them
from tube gtock i8 not entirely satisfactory, az at timea, difficulties were
encountered with procurement of PTFE tube stock that could consigtently meet
the required physical properties, in particular the compressive strength.
Furthermore, the PTFE is quite expensive, and the machining operation produces
a large amount of unreclaimable scrap. The machining procesg is also time
conguming and, therefore, costly.

Alternate materials and manufacturing techniques were studied as possible
replacement of the machined PTFE. An injection moldable thermoplastic
polyester material, Valox 325, was chosen as a potential replacement of the
machined PTFE back-up rings. Typical physical properties of the Valox 325
material are listed in Table 4.

A contract was awarded for the fabrication of a single four cavity
injection mold to produce the four different sized rings required for the kit.
The four back-up rings have been molded by the contractor and are planned to
be tested in conjunction with elastomeric geals in an M14¢ Gun Mount on the
gymnasticator.

Back-up rings made by the injection molding process were not totally
acceptable to drawing requirements. Surface finigh did not meet the 32 HMS
requirementg, and concave surfaces were noted. However, polizhing or other
remachining of the mold could eliminate this problem. Some of the dimensions
were out of tolerances. Measurement data of the plastic back-up ringa is
presented in Tables 5 through 8. Nonetheless, theae back-up ringa are
satiasfactory to be tested in an experimental basis in an M140 Gun Mount in a
gymnasticator.
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WEAPON FIRING REPORT ,
.?{fP; #4210
g JO8 CROER NO. T257 REJYEIT AauTHCRITY PaSE NO. NS IS oL,
, . SARRI-APA LOI dated 2 Feb 78
L300 7000 | M140A1 Recoil Mechanism | \
MATERIEL TESTEC:

- . Mfg: RIA (>
Mount, Gun: M140A1, for M60A1/A3, S/N IZxﬁOQv Chrysler ()
PURPCSE oF TEST:

Production Proof Acceptance

FIXTURE AND QR MATERIEL USED IN TEST.

Powder gymnasticator, a simulation device, drawing Mo. 66F417.

Elevation simulation equ.pment, drawing No. AWC 138815.

AMMUNIT.ON COMPONENTS:

Case, cartridge, M18 modified, lot: mixed, _

Primer, percussion, M1B1A2, lot: %§ 293 - y )

Propellart, M1, single perforated, lot: 47

Cup, closing, 75mm, RIA manufacture.

Thse ;\ooun: v;és functioned in accordance with MIL-M-45976(WC), para 3.3.4.2.

Replenisher, P/N 2689261 , with MIL-H-46170 011, used in
49

testing the mount. Arbient temperature .
Collar torque per para 3.3.2., Yes () No (_). Replenisher oil reserve per
drwg. 7389741, Yes (W) No (_). Erratic operation or HOB, Yes (_) No (X).
Case ejection, Yes () He (" ). :

Remarks (Continue on reverse): S P€C /AL SCALS ("/YPG RIA 5467

FIGURE 10
22

Recoil | Cycle 01l Head Rear Seal Leakage

Round | Charge | Length | Time Pressure | Space Drops/Minute

No. 0z. In. Sec. 2si In.. | 1st]2nd | 3rd ; Total

1t Tl L IS I 3AY0 LTS |

"2 /1 VARG ES IR EY |
3 ) 177z 1y eso [Ti5/% S
] 11 118/% S7 I TE A S
5 K NS/ ST 1 3050 5% N S
6 1 ARG TETIR WITE/LI ! -
7 1 17 SN | 2256 7S o
8 1 (70 1 b | 3170 1 jiasT N
9 Al 7, ST STASY VELE J 2
}CIJ 1 7z Sk | L0 (10| o N6 Y <

~ Y

Ak \ 23
13 | \ N S &
14 1 1 '

15 { ! i

SARRE 72w 11y, - L_. s mOk,/?/-b




CATE — ”(, CRACE
WEAPON FIRING REPORT Stp7 6. ..
(594 | 4 ~°
JOB CRCER NO. TEST RESVEST ayTHORITY PAGE NO. ND. O 2=
SARRI-APA LOI dated 2 Feb 78 '
22407 - foeeg | MI40A1 Recoil Mechanism | /
MATERIEL TE572): Mfg: RIA (X )

Mount, Gun: M140A1, for M60A1/A3, S/N /230 7 Chrysler ( |

PURPQSE CF TEST:

Production Proof Acceptance

FIXTURE AND DR WATERIEL JSZD IN TEST:

Powder gymnasticator, a simulation device, drawing No. 66F417.
Elevation simulation equipment, drawing No. AWC 13881S.

AMMUNITON COM;QNENTS; .

Case, cartridge, M18 modified, lot:
Primer, percussion, MIB1A2, lot:
Propellant, M1, single perforated, lot:
Cup, closing, 75mm, RIA manufacture.

mixed. y
CAD 25477

TEST PATTIDLA!

The mount was functioned in accordance with MIL-M~45976(WC), para 3.3.4.2.
Replenisher, P/N 8689261 , with MIL-H-46170 0il ysed in
testing the mount. Ambient temperature Ny )2 .
Collar torque per para 3.3.2., Yes (l) No (). Replenisher oil reserve per
drwg. 7389741, Yes (X_) No (_). Erratic operation or HOB, Yes {__) No (X).
Case ejection, Yes {}X) No ().

Remarks (Continue on reverse):

Special  Seals Cr/,oc R4 »f67)

Recoil | Cycle 0il Head Rear Seal Leakage AN
Round | Charge | Length | Time Pressure { Space Orops/Minute z
No. ~ 0z. In. Sec. psi In. [1st ] 2nd; 3rd | Total 3
T 1 )% | /% . 74 3000 /% y
J1 % J7&.) <2/ VARL /] 72 N 9 =
k] 7/ % /B | P 28250 /(7% '\3 9
q 1% | HH | 67 RTINS ) T
5 iz /¥ LT D970 |\ N F [ a
b [ % | Jth .63 2r¢e | 1 &K -
7 [T | ik \ -cd | I95¢ [/ % \ $
8 de L M |63 2820 | /1 ¥y ¢
3 s | qrha 1S | J8¢e /T AN\ o
10 e Ll 72 |08 | J820 |/ % N g
1A o
2 3) 23
T3 | / S&
14 ! . i
15 i gl Jults2 | 74 -
SARRY =23 114, ... 2 Bwu bam

FIGURE 11
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WEAPON FIRING REPORT Sép7 2L TR
s5on | $Tm0
108 ORDER NO. TEST RETLEST AuTHORITY PASE NO. NG, 2% Sa.:3
SARRI-APA LOI dated 2 Feb 78
J2Yp2~ fuoro |MI40A1 Recoil Mechanism / /
MATEREL TETES | Mfg: RIA ( )
Mount, Gun: MI140A1, for M60A1/A3, S)N__/2 Fod Chrysier ( }

PJURPOSE JF TEST

Production Proof Acceptance

ErXTURE AND QR MATERIEL USED !N TEST:

Powder gymnasticator, a simulation device, drawing Mo. 66F417.
Elevation simulation equipment, drawing No. AWC 138815.

AMMUNIT.ON SOMPONENTS:

Case, cartridge, M18 modified, lot: mixed.
Primer, percussion, MIB1A2, lot:
Propeilant, M1, single perforated,
Cup, closing, 75mm, RIA manufacture.

T1¢® S3QOTED

The mount was functioned in accordance with MIL-M-45976(WC), para 3.3.4.2.
Repienisher, P/N 8689261 , With MIL-H-46170 01l used in
testing the mount. Ambient temperature Ry

Collar torque per para 3.3.2., Yes ( ) No( ). Replemsner oil reserve per
drwg. 7389741, Yes (__) No (_). Erratic operation or HOB, Yes (_) No {X).
Case ejection, Yes (T ) No (" ). - . '

Remarks (Continue on reverse):
SP"C/‘L SPntl S Q‘/pe ﬂﬂ“?)

hief
frod Engrg Test Branch

Recoil | Cycle 0il Head Rear Seal Leakage
Round | Charge | Length | Time Pressure | Space Orops/Minute
No. 2. In. Sec. psi In. st | 2nd { 3rd | Total
/L 7/ L A¥70 7L 1 ‘
2 WIEZ (5 55 | 2/ 40 /1Yy
3 yIE2 /[ A N1 30<o TR
4 /Y /1h L 5 J80co0 | 1 Y4
5 7R T 2850 | /%
6 7EZ [ | .54 28% | /%
7 /1 Y 0 h 55 JgRe | Iy
] 7EA 7Y =2 NEE7) I0*%
9 /1 ¥y N Ve8| 2990 1
10 1l Yy L Y 2y J 920 L Yy
17 j _
12
4 1 1
‘[5 ! 'l O ] C 9} O Y‘L _,’/ \‘
SARRI = -7 118, .. s BJR["""\
FIGURE 12
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. CSer 2y |
WEAPON FIRING REPORT /S8 5’{/'.,70
JOB QROER NO. TEST REQUEST AumnORITY PAGE ND. ND ZF Pasfs
SARRI-APA LOI dated 2 Feb 78
/3‘/”3’/""00 M140A1 Recoil Mechanism / /
MATERIEL TESTES: Mfg: RIA (X ;
Mount, Gun: M140A1, for M60A1/A3, S/N__ /2305 Chrysler (

PURPOSE OF TEST:

Production Proof Acceptance

FIXTURE AND ORMATERIEL USED IN TE;T:

Powder gymnasticator, a simulation device, drawing No..66F417.
Elevation simulation equipment, drawing No. AWC 138815.

AMMUNITION COMPONENTS:

Case, cartridge, M18 modified, lot:
Primer, percussion, MIB1A2, lot:
Propellant, M1, single perforated, lot:
Cup, closing, 75mm, RIA manufacture.

mixed.
LS-J53-4 .
ITAD £ 94717

TEST PROZECURE:
The mount was

drwg. 7389741,
Case ejection,

Replenisher, P/N
testing the mount.
Collar torque per para 3.3.2., Yes ( X) No ( ).

functioned in accordance with MIL-M-45976(WC), para 3.3.4.2.
8689261 , with MIL-H-46170 oil’ used in
Ambient temperature

Replenisher 01l reserve per

Erratic operation or H0B, Yes () No (X).

Yes ( X) No ().

Yes (X) No ()

Remarks (Conti

nue on reverse):

Seals - (W/ﬂ s¢ 7)

5'/0(4‘(41'
TESY 2ATA
Recoil | Cycle 0il Head Rear Seal Leakage
Round | Charge | Length { Time Pressure | Space Drops/Minute
No. 0z. In. Sec. psi In. st ] 2nd y 3rd | Total
1 ]I 8 7% | ¢S | 380 VR .
2 JAARY) f Vs | o (L | D2ko VEZ: .
3 /24 Ve | - LL 3c70 [0 % O
[ 2 72T 3¢/0 1% s
5 VRS WE 3 3070 )l % &
6 A%/ 4 # A ose | Y% -
7 2y 4% | +43 e /It % kY
8 I3 /¥ | sey 3cpp | Ny
) JAvs | Wy | -LF 3020 | I % g
{? 2% 1 /Yy | a3 ECrIRYED £
G
12 = 23
14 1 h \
15 i I IY1 /2 79 J
SARR! rz=w 114, - Lol T Bozchn

F'GU%FS 13




WEAPON FIRING REPORT TSI T
/79t el
J08 ORDER NO. TEST REJLEIT ALTHCRITY PaoI NJ. NS 2T 3zl
SARRI-APA LOI dated 2 Feb 78 7
/2 4069-/0 200 | M1a0A] Recoil Mechanism /
MATERIEL T237E2:
Mfg: PRIA (X)
Mount, Gun: M140A1, for M60A1/A3, S/N _/J 3 /¢ Chrysler ( )

PURPCSE S 7

Production Procf Acceptance

£S7

FATURE AND QR MATERC, JSED N TEST:

Powder gymnasticator, a simulation device, drawing Mo. 66F417.
Elevation simulation equipment, drawing No. AWC 13881S.

AMMUNITION JOMPDNENTS.

Case, cartridge, M18 modified, lot:
Primer, percussion, MIB1A2, lot:
Propellant, M1, single perforated, lot:
Cup, closing, 75mm, RIA manufacture.

mixed.
LS-2373-4 .
KAD 65477

“Ti- PA0CIsuR

The mount w
Replenisher, P/N
testing the mount.
Collar torque per para 3.3.2., Yes ( X)

as functioned in accordance with MIL-M-45976(WC), para 3.3.4.2.
8689261 with  MIL-H-26170. oil, used in
Arbient temperature S /7.

No ( ). Replenisher oil reserve per

drwg. 7389741, Yes (X) No (_). Erratic operation or HOB, Yes (_) HNo (X))
Case ejection, Yes (L) No ().
Remarks (Continue on reverse): Specint Seal§ - -?/ﬂ 5€7
T -.-a ]* ;!
Recoil | Cycle oil Head Rear Seal Leakage \
Round | Charge | Length | Time Fressure [ Space Drops/Minute
tic. 0z. In. Sec. psi In. | 1stj2nd | 3rd § Total ‘
] /2 {1 Jl 7l .65 ] 2%8¢0 /17 1
Z Jd V.1 A &Y SICO | il Y
3 WE U Y | .60 5§70 /N
4 12 M e L. 12 2Y9¢ /1 e
3 /1 (7 VL2 2582 iz
3 /2 2N 0560 /M
/ 42 NI | 43 J930 1L |
2 A LUK 4l 287 )%
3 /2 VY .60 | 280 nly ;
13 (2 4 g 1. 57 A%¢o | U Yy !
1A !
12
13 ! |
T3 » : ! S R S
13 ! . ! i tya 1l 2 131 2«4
SARRI T zae 119, L. s ﬁcec bnm
FIGURE 14
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Property

Tensile strength, psi
Elongation X

Flexural strength
Compressive strength ¢
18% deflection

Shear strength
Hardness, Shore D

*t Typical value
t® No requirement

Table 4

Comparison of Valox 325 with PTFE

Valox 325»

7,560
300
12,000
13,000

7.700
68

27

Requirements for PTFE Material

2,000 min.
#
X ]

1,790 min.

3,000 min.
66-748
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CONCLUSIONS:

Rubber compounds are available that meet the property requirements of
material drawing 8689822 or of drawings differing only by the substitution of
MIL-H-46170 hydraulic oil for MIL-H-6883.

RIA hasg the in-house capability to fabricate elastomeric seals, PTFE and
cloth-filled phenolic back-up rings.

RECOMMENDATIONS:

Attempts should be made to formulate a single compound guitable for use in
both MIL-H-8083 and MIL-H-46179.

Other materials should be sought for replacement of the cloth-filled
phenolic back-up rings.
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As in-house Army fabrication capability is needed

for the meal kit for the M148 gun mount,
polytetrafluorethylene (PTFE) tubes and cloth-filled
phenolic sheet ware procured for back-up rings in the
kit. Subsequent gymnastication demonstrated Rock Island
Argsenal has the capability of fabricating all the seals
in tne kit according to the technical data

For improved producibility and storage and lower cost,
nylon-filled phenolic and polyester thermoplastic

back-up rings were fabricated to replace the phenolic

and PTFE, respectively. The results to date are inconclusive.

As in-house Army fabrication capability is needed

for the geal kit for the M148 gun mount,
polytetrafluorethylene (PTFE) tubes and cloth-filled
phenolic sheet were procured for back-up rings in the
kit. Subsequent gymnastication demonstrated Rock Island
Argenal has the capability of fabricating all the seals
in the kit according to the technical data.
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Az in-house Army fabrication capability is needed

tor the seal kit for the M14@ gun mount,
polytetrafluorethylene (PTFE) tubes and cloth-filled
phenolic sheet were procured for back-up rings in the
kit. Subgsequent gymnastication demonstrated Rock Island
Argenal has the capability of fabricating all the seals
in the kit according to the technical data.

For improved producibility and storage and lower cost,
nylon-filled phenolic and polyester thermoplastic

back-up rings were fabricated to replace the phenolic

and PTFE, respectively. The results to date are inconclusive.
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